We study an intervention designed to increase the effectiveness of parental involvement in their children's education. Each week we sent brief individualized messages from teachers to the parents of high school students in a credit recovery program. This light-touch communication increased the probability students earned credits by 6.5 percentage points -a 41% reduction in the proportion failing to earn credit. This improvement resulted primarily from preventing drop-outs, rather than from reducing failure or dismissal rates. The intervention shaped the content of parent-child conversations with messages emphasizing what students could improve, versus what students were doing well, producing the largest effects. (JEL I20 121 I24) 
Introduction
Students typically spend only 25 percent of their waking hours in school.
Accordingly, out-of-school factors account for the vast majority of differences in educational achievement in the United States (Coleman et al. 1966; Goldhaber and Brewer 1997; Altonji and Mansfield, 2010) . We posit that policymakers and educators may be underinvesting in strategies to leverage one of the largest outof-school influences on students' academic success: their parents. The positive relationship between parental involvement in their children's education and students' success in school is widely documented in the research literature (Barnard 2004; Cheung and Pomerantz 2012; Fan and Chen 2001; Houtenville and Conway 2008; Todd and Wolpin 2007) . When Americans are asked about the most important priorities for improving student achievement, they consistently cite increased parental support as a top priority (Time Magazine, 2010; Bushaw and Lopez, 2011) .
At the same time, evidence suggests that schools are failing to fully engage parents and provide them with information about what their children are learning and how they are performing in school. Only four out of every ten families with school-age children in the U.S. report receiving a phone call specifically about their child from a school administrator or teacher in the preceding year (Noel, Stark, Redford and Zukerberg 2013) . Among secondary school parents, 66 percent do not agree that teachers keep them informed about classroom activities, events and requirements (National School Public Relations Association 2011). Fewer than one in four parents can name a basic milestone that their child should have learned in school over the previous year (Public Agenda 2012) .
In this paper, we examine the effects of a light-touch communication intervention aimed at increasing parents' efforts and effectiveness at supporting their child's success in school. Each week we sent parents brief individualized messages from teachers about their child's performance in school. Although the positive association between parental involvement and student success is well established, we know far less about the causal mechanisms behind this relationship. Our work is among only a handful of experimental studies to document a direct causal relationship between parent-child interactions and student performance in school. Our novel research design also allows us to get inside the black box of communication between schools, parents, and students to examine how the frequency and content of those interactions matter.
The present study builds on several recent experimental evaluations of interventions designed to strengthen parental involvement in their child's education through increased communication. Kraft and Dougherty (2013) found that frequent teacher-parent phone calls, a time-intensive bi-directional intervention, increased student engagement as measured by homework completion, in-class behavior, and in-class participation during a summer school program (n=140). Bergman (2012) found that sending parents SMS text messages when their child was missing assignments resulted in significant gains in GPA, tests scores, and measures of student engagement (n=306). This intervention required no extra effort on the part of teachers, but also failed to leverage their unique knowledge about students. Harackiewicz and colleagues (2012) studied the effect of informing parents about the career value of taking classes in science, technology, engineering, and mathematics (STEM) for high school students. Their experiment involved mailing parents two brochures and offering access to an informational website and found that the treatment increased the number of STEM classes that students took (n=188). Although these studies are limited to relatively small samples, taken together they suggest that educators have information to convey to parents that could motivate them to act, and that parents can affect students' educational behaviors and success when they receive information from educators.
We extend this literature by examining the effect of delivering weekly messages written by teachers about each student's performance and behavior in school on the likelihood students passed their classes. We also explore how this effect differs based on the type of message teachers were instructed to write. We accomplish this by conducting a field experiment during a credit recovery program in a large urban school district. The summer program offered high school students the opportunity to earn credits in up to two different courses they had failed during the previous academic year. We randomly assigned the parents of participating students to one of three experimental conditions: some parents received information about what their students were doing well and should continue doing (positive); others received information about what their students needed to improve upon (improvement); and a third group served as the control.
We find that weekly teacher-to-parent communication in the form of messages sent to parents from teachers increased the probability a student earned credit for each class they took by 6.5 percentage points. Given a control group passing rate of 84.2 percent, this represents a 41 percent reduction in students failing to earn course credit. We find that most of this aggregate effect is driven by students in the improvement condition. Students who received messages that focused on what they needed to improve in class were almost 9 percentage points more likely to earn course credit, although we do not have the power to distinguish this estimate from the 4.5 percentage point increase we observe for students in the positive treatment condition. These increases in passing rates can be attributed almost exclusively to preventing students from dropping out of the credit recovery program, rather than by reducing failure or dismissal rates.
Exploratory analyses suggest that the treatments did not substantially increase the frequency of conversations between students and their parents about school, but instead changed the content of these conversations; the student-parent conversations were informed by the teacher-to-parent messages. We find suggestive evidence that the sizable increase in passing rates among students in the improvement condition is the result of parents speaking with their children about what they needed to improve in school. Furthermore, students whose parents received messages from teachers judged their own school performance as substantially lower than that of those in the control group. Additionally, a descriptive analysis of the content of teachers' messages reveals that improvement messages were overwhelmingly "actionable", slightly longer, and more likely to address things outside of class that parents could monitor such as making up missing assignments and studying. Finally, a back of the envelope cost-benefit analysis suggests that this teacher-to-parent communication program compares very favorably to other educational interventions.
In the following sections, we describe our research design and the data we collected. Next, we present our empirical strategy and findings. We conclude with a discussion of our results and their implications for policy and future research.
Context & Research Design

Site
We examined the effects of weekly teacher-to-parent messages sent to the parents of high-school students during a traditional summer school program offered by a large urban school district in the Northeastern United States. The large majority the district's students are minorities, predominantly Hispanic and African-American, and come from low-income families. Each summer the district offers students a variety of academic and enrichment programs. We partnered with the director and coordinators of the district's high school credit recovery program to learn about whether and how teacher-to-parent 6 communications could improve student success in the summer program.
Alternative programs for high school students included an on-line credit recovery program and programs specifically for English language learners and special education students.
The credit recovery program offered high school students the opportunity to earn credits in up to two different courses they had previously failed. High school students from across the district enrolled in the program operated on one large high school campus. The district maintained a policy that restricted enrollment to students who were absent on no more than 30 days during the academic year, and who had received a failing grade of "F+." In practice, these enrollment and grade requirements were used more as guidelines than as inflexible eligibility standards. High school guidance counselors registered students for the credit recovery program throughout the spring and sent enrollment notices home to parents in the early summer. Program administrators estimated that three out of every four students enrolled by their counselors actually registered and attended the program. Students were also permitted to proactively enroll themselves during the first two days of the program.
Courses were offered across high school grade levels in four core content areas: English language arts, history, mathematics, and science. Content drew largely from district curricula with teachers focused on reviewing concepts taught during the academic year. Classes met for two hours each morning during the five week program with an average size of 33 students. Frequent informal observations throughout the program suggested that classroom instruction was primarily organized around lectures and individual assignments that students completed in class. The program employed twenty-nine teachers, each of whom taught two courses. The majority of these teachers were certified full-time teachers in the district, while several were finishing teacher residency programs or were substitute teachers during the academic year. Teacher experience varied considerable among the staff which included novices, early-career teachers and experienced veterans.
Sample
A total of 1,417 students enrolled in the credit recovery program. Of these students, 1,242 had attended a district school in the prior year and thus were in the district administrative database, 88 percent of the sample. Non-district students attended private schools and neighboring district schools that participated in a voluntary inter-district bussing program. In Table 1 , we report on the background characteristics and prior academic performance of these students for whom we have administrative data. However, we conduct all of our primary analyses below using our full sample of participating students.
The credit recovery program enrolled students from over 30 high schools in the district across all four grades, the vast majority of whom were AfricanAmerican and Hispanic, 58 percent and 32 percent respectively. Over 80 percent were eligible for free or reduced price lunch and 22 percent participated in special education programs. English was not the native language of many of the students and their families. There were over ten different native languages represented among the students with 42 percent of all students speaking a language other than English at home; in total, 17 percent of students were classified as limited English proficient.
Given the nature of the program, enrolled students had notably low levels of academic achievement and engagement in school. Only 12 percent of students earned a proficient score on the state's standardized mathematics exam in 8 th grade, and only 42 percent were proficient in English language arts. On average, students were absent from school 13 percent of the school year in 2011/12 and had failed more than one class.
We recruited 435, or 34 percent, of these students and their parents to participate in our study. Consent forms were included in a general information packet that went home with students. Classes that achieved an 80 percent return rate of signed forms (either granting or denying consent) earned a pizza party. As part of the active consent process, we gathered information about the current contact information and preferred method or multiple methods of contact for each parent/guardian of participating students. Eighty percent of parents responded that a phone call was one preferred method, while 23 percent and 20 percent included text messages and emails as preferred methods, respectively. Among participating students, 141 or 32 percent were enrolled in two courses. In columns 2 and 3 of Table 1 , we present the average characteristics of those students who participated in the study and those that did not participate. These statistics suggest that participating students were broadly similar to those students who did not participate. We find no difference in the performance on 8 th grade standardize tests in mathematics or English language arts. Participating students were slightly younger on average, more likely to be Hispanic, and attended class somewhat more frequently in the prior year than non-participating students.
Given that these differences are all of relatively small magnitudes, our results appear to be broadly generalizable to the full population of students who enrolled in the credit recovery program.
Experimental Design
In order to test both the overall effect of teacher-to-parent communication and the specific effect of different message types, we conducted a blocked randomized trial with multiple treatment arms. We randomly assigned students and their parents to one of three conditions positive information (n=146), improvement information (n=136), or control n blocking on the first class taken by each student. In Table 2 , we report the mean characteristics and prior academic performance of participating students across each of the three conditions as well as for a pooled treatment group which combines students assigned to the positive and improvement conditions. The only statistically significant difference between our pooled treatment group and control group is for students' age, with students in the pooled treatment group slightly younger than those in the control group. It is likely this is the result of multiple hypothesis testing given that we examine 18 different measures. F-tests confirm that, jointly, our set of observed student characteristics is orthogonal to treatment assignment suggesting that our randomization was implemented successfully.
All participating parents were assigned to receive an introductory phone call from their child's teacher(s) regardless of the group to which they were randomized. Those in the positive information condition were assigned to receive subsequent weekly communications highlighting what the student was doing well behaviorally or academically. Those in the improvement information condition were assigned to receive communications that highlighted what the student needed to improve on in school.
When we asked teachers informally whether positive or improvement information would benefit students the most, their answers were decidedly mixed.
Positive information may motivate parents to reinforce students' good behavior and reward hard work. Parents are often ego-involved in the performance of their children. Affirming their students' success may bolster their own self-esteem and that of their children (Rosenberg et al. 1995) . Similarly, students may perform better when they receive positive information because of an increased sense of self-efficacy (Schunk 1991; Bandura 1977) . At the same time, we note that some research suggests that bolstering students' self-esteem can actually undermine academic performance (Forsyth, Lawrence, Burnette and Baumeister 2007).
Alternatively, negative information may motivate parents and students because of what psychologists call the "negativity bias" Rozin and Royzman 2001; Baumeister et al. 2001) . This is the phenomenon where people pay more attention to negative information, and they find it more memorable and motivating than comparable, but opposite positive information. Negative information may serve as an ego-threat to parents who consequently might be motivated to neutralize it by attempting to change their child's academic behavior and effort. Further, to the extent that students identify with their performance in school, they too could be motivated to neutralize the ego-threat by changing their academic behaviors (Tajfel 1974) .
Importantly, the message writing and communication process was designed to keep teachers blind to the treatment status of students. After making introductory calls, teachers wrote both positive and improvement messages each week for the parents of every student in the study. At the beginning of the study we provided instructions and example messages to teachers and explained how our research team would communicate the notes within a standardized script to parents (Appendix A). Research assistants collected these from teachers at the end of each week and followed up with every teacher on Monday to collect any missing messages. Research assistants then communicated the relevant message to parents in each of the two treatment groups via email, phone or text depending on a parent's reported preference see Appendix B . Parents in the positive and improvement conditions received four messages from their child's teacher over the course of the study. We hired translators to communicate messages in Spanish, Haitian Creole, Cantonese and Vietnamese for parents who did not speak English, as indicated in the information they provided on consent forms.
Instructing teachers to write both positive and improvement messages for all students and then masking who received messages, as well as which message they received, guarded against several potential confounding threats. If teachers only wrote messages for students in the treatment group, the act of reflecting on students' performance could cause teachers to increase their attention on, or tailor their instruction for, students in the treatment group. Alternatively, teachers could consciously or unconsciously become more lenient (strident) in their grading and passing criteria for students about whom they were assigned to write messages.
Although it is possible that some students revealed their treatment status to teachers, we did not uncover any anecdotal evidence of this happening even though members of our research team visited classrooms and interacted with teachers multiple times each week.
Data & Empirical Strategy
Outcomes
Our primary outcome of interest is a binary indicator for whether a student earned credit for a course they were enrolled in during the credit recovery program. Credits were awarded by teachers to students who earned passing grades. Students could fail to earn credits for three reasons: dropping out of a class, failing a course, or being dismissed from the program. Students were dismissed for two primary reasons -behavior and attendance. The credit recovery program maintained a zero-tolerance discipline policy and an attendance policy that prohibited students from missing more than two days of class. In practice, these policies were applied with discretion with program coordinators considering the unique situation of each individual student.
Attendance records during the first four weeks of the credit recovery program provide us with a second outcome of interest. Using administrative records, we created a student-class-day dataset that contains a binary indictor for whether a student was absent for each class period.
Teacher Surveys
In addition to writing messages, teachers also completed a brief survey about each of the students who participated in the study. These surveys were collected in the final weeks of the credit recovery program and consisted of three Likert-scale questions asking teachers to assess the effort and behavior of each individual student, as well as their relationship with each student during the credit recovery program. We collected teacher surveys for 535 of the 576 total student-class combinations in our study, a 93 percent response rate. Response rates were nearly identical across the pooled treatment and control groups (93.1 percent vs.
92.3 percent) given that our blocking design randomized within teachers' classroom.
Student Surveys
We administered surveys to students at the end of the credit recovery program in order to explore potential mechanisms through which teacher-toparent communication might affect student outcomes. The survey asked students to self-assess three items that were also on the teacher survey (about effort, behavior, and their relationships with their teachers), as well as three additional questions (about their persistence, engagement, and participation during the program). The survey also included five items about the frequency and nature of parent-student conversations about the credit recovery program. Students responded to all items on a five-point Likert scale. Three-hundred and fifty three students took the in-class survey during the last week of class, a response rate of 81 percent. Students in the pooled treatment conditions were significantly more likely to have completed the survey than those in the control group (84.0 percent vs. 75.8 percent), evidence that students in the treatment group were more likely to persist in the program through the last week of class. Given this differential attrition, we interpret our analyses using these data as only suggestive and provide bounds on our estimates.
Data Analysis
We begin by estimating the pooled treatment effect of being assigned to receive the teacher-to-parent communication in either treatment arm of the study, In our second set of analyses, we estimate ITT effects for each of our two distinct treatment arms, the positive information condition, , and the improvement information condition, .
∑
Here, the coefficients and provide estimates of the positive and improvement information ITT effects relative to students in the control group. In both models, we account for the multiple observations per-student for students who took two courses by clustering our standard errors at the student-level. 1 We fit parallel structural models using ordered logistic regression when examining students' and teachers' responses to survey item. We present parameter estimates from these models as proportional odds ratios to allow for a more meaningful interpretation of our results. Given the differential attrition in student survey responses, we provide upper and lower bounds estimates for models where student survey items are our outcomes following Lee (2009). Lee bounds are particularly well suited for randomized trials with missing outcome data where no credible instruments exist (Heckman 1979) and data are unlikely to be missing at random, conditional on a set of covariates (Little and Rubin 1987).
The Lee bounding approach assumes that (1) the predictor of interest is independent from the errors in the conventional outcome and selection models and, (2) monotonicity between treatment status and sample selection. The first assumption is assured by random assignment of the treatment status, and the second is commonly invoked and plausible in this context. To implement this approach, we estimate the proportion of students who were induced by the treatment to be present when the survey was administered, and then re-estimate treatment effects with this proportion of student responses removed from the upper (lower) tail of the distribution of student responses to obtain lower (upper)
bounds. Lee bounds also provide more narrow ranges than the worst-case imputation procedure developed by Horowitz and Manski (2000) .
Results
Implementation
Detailed communication records allow us to evaluate the degree to which the assigned teacher-to-parent communication was implemented in practice.
Introductory phone calls home to all students in our study were implemented by teachers with limited success due, in part, to a delayed enrollment process and scheduling challenges that led to frequent changes to class rosters in the first week of the program. Overall, 51.3 percent of all assigned calls were made by teachers in the first week; there were no statistically significant differences in introductory phone call completion rates across the three experimental groups. As shown in Table , teachers' messages were collected and communicated with much higher rates of success. In the second week, we communicated 95 percent of all assigned messages via phone calls, texts, or emails for those students who remained in the credit recovery program. This delivery rate increased to 98 percent in the following two weeks and dropped to 93 percent in the final week of the program.
Failures to deliver messages were caused by deactivated numbers, incorrect emails, or phone numbers without answering machines. Of those messages delivered via phone calls in the 2 nd week, 58 percent resulted in a live conversation with a parent or guardian. This success rate dropped slightly to 53 percent in the 3 rd and 4 th weeks and fell to 47 percent in the final week. The decline in the rate at which phone calls were answered each week suggests that weekly calls were more frequent than some parents desired given the information conveyed by brief teacher messages.
The Effects of Teacher-to-Parent Communication
Analyses from model 1 of the pooled treatment effect show that teacherto-parent communication substantially increased the probability students passed their courses and earned credit towards graduation. The vast majority of students in our control condition earned credits in the courses in which they were originally enrolled (84.2 percent). As shown in Table 4 , students whose parents were assigned to receive either form of additional information were 6.5
percentage points (p=.048) more likely to earn course credit for classes they enrolled in compared to the control group. Given that 15.8 percent of those in the control condition failed to earn course credit, the 6.5 percentage point increase in course credit earning represents a 41 percent reduction in students failing to earn credit. Analyses of each of the three reasons why a student might not have earned credit reveal that this effect is almost entirely explained by a decrease in dropouts among the treatment group. Substituting indicators for whether a student dropped out, failed or was dismissed as outcomes reveals that students in the pooled treatment group were 6.1 percentage points (p=.046) less likely to drop out of a class.
In Table 4 , we report estimates from model 2 of the treatment effects for the positive and improvement treatment conditions separately. We find that the large positive effect of teacher-to-parent communication is driven by students in the improvement information condition who experienced an 8.8 percentage point (p=.016) increase in their probability of earning course credit. In contrast, the estimated treatment effect for students in the positive information condition was positive but not statistically significant (4.5 percentage points, p=.236). Although we do not have the statistical power to distinguish between these two estimates, these results are consistent with an interpretation that teacher-to-parent improvement information was more effective at inducing students to earn course credit, relative to teacher-to-parent positive information.
To test the robustness of our estimates to any idiosyncratic sampling differences across experimental conditions, we refit models 1 and 2 and include our rich set of baseline characteristics. This exercise requires us to limit our analyses to the 92 percent of students in our full analytic sample who were enrolled in the district prior to the credit recovery program. We obtained complete records for all of our measures reported in Table 1 except for 8  th grade test scores. As is common in district administrative datasets, our data are missing mathematics and English language arts test scores for approximately a quarter of the students who were enrolled in the district. These missing scores are the result of students who were absent during exams or who enrolled in the district after 8 th grade. In order to preserve our complete subsample of district students, we impute missing 8 th grade scores using multiple imputation with 20 replication datasets following Little and Rubin (1987) . In Table 5 , we report the conditional average treatment effect across the twenty imputed data sets and their corresponding standard errors corrected for the degrees of freedom used in the imputation process. Among this district sample, we find that when baseline covariates are added to the model our estimates are quite consistent with our primary findings. The small increase we observe is primarily attributable to sample differences as illustrated by the slightly larger pooled treatment effect in this district sample when baseline controls are omitted.
Mechanisms
There are several potential mechanisms through which our teacher-toparent messages could have affected a student's likelihood of earning course credit. We begin by examining how the messages affected student in-school behaviors. Reduced student absenteeism appears to be a key student behavior affected by the messages. As shown in Table 6 Panel A, analyses of the pooled treatment effect on student absenteeism conducted in a student-class-day dataset
show that teacher-to-parent communication decreased the probability a student was absent by 2.5 percentage points (p=.011), from 12 percent to 9.5 percent.
Students in the improvement information condition were 3.2 percentage points less likely to be absent from a class than control group students (p=.004), while students in the positive information condition were slightly less likely to be absent than control group students (-1.9, p=.095).
In the remaining panels of Table 6 , we present treatment effects on a range of potential mechanisms captured on teacher and student surveys that might explain how teacher-to-parent communication increased passing rates. Estimates are reported as proportional odds ratios with corresponding t-statistics. Panel B examines teachers' assessments of their students' effort and behavior, and reports of their relationships with each student. We find no evidence that the treatment affected teachers' perceptions of student effort or behavior. However, we find surprising evidence that teachers' perceptions of their relationships with students were weakened when their messages were communicated to students' parents.
We estimate that teacher-to-parent communication reduced the odds teachers rated their relationships with students one level higher e.g. "above average" vs.
"excellent" on the Likert response scale by 31 percent. Model-based predictions suggest that the increased communication lowered the probability a teacher rated her relationship with a student as "excellent" by 6.8 percentage points (p=0.041).
These counterintuitive results are consistent with previous findings that, unlike younger students, high schoolers can become less willing to participate in class as a result of teachers communicating more with their parents (Kraft & Dougherty 2013).
Student surveys provide further insight into the causal chain of events that resulted in increased attendance and passing rates, but slightly less positive relationships with teachers. In Panel C, we examine students' perceptions of their communication with parents. We find no strong evidence that either form of teacher-to-parent communication increased the extent to which students report that their parents communicated with them overall, congratulated them, rewarded them, or assisted them with their course work. The odds that parents in the treatment group interacted with their child about their schoolwork are consistently greater than 1, but not statistically significant. However, the messages sent home appear to have influenced the content of conversations about the credit recovery program between parents and students.
Students whose parents received improvement information reported that their parents spoke to them more frequently about what they needed to do better in school compared to control group students, while students in the positive information condition reported no difference in this measure. Model-based predictions suggest that teacher-to-parent communication reduced the probability a student said that their parent "never" spoke to them about "what I needed to do better during summer school" by 6.5 percentage points (p=0.045) and increased the probability a student said their parent "almost always" spoke to them about doing better by 8.9 percentage points (p=0.063). In contrast, we estimate nearly identical predicted probabilities across the positive information and control groups of students' reports of the frequency with which parents spoke with them about what they need to improve. We present Lee bounds for this and all other treatment effect estimates with student survey items as outcomes in Appendix Table A1 . Our lower bound estimate for the proportional odds that parents in the improvement condition spoke with their students more frequently about what they need to do better remains meaningfully larger than 1 although it cannot be distinguished from zero. This suggests that sample selection bias is unlikely to account entirely for the sizable effects we observe.
Finally, we examine students' own assessments of their performance in school, presented in Panel D. The results suggest that, in contrast to teachers' perceptions, students whose parents received messages from teachers judged their own performance as substantially lower than those in the control group. The proportional odds that students in the pooled treatment group rated their effort, persistence, engagement, and participation in class one response scale point higher e.g. "above average" vs. "excellent" compared to students in the control group are all substantially below 1. Estimates for students in the improvement condition show the biggest decrease in perceived performance; however, we also see some evidence of decreases in students' self-ratings even in the positive information condition. Bounding these estimates for potential bias due to sample selection in Table A1 suggests that the uniform pattern of lowered perceptions cannot be entirely explained away. Upper bound estimates remain consistently below 1. In fact, our upper bound estimate of the pooled treatment effect on students' persistence remains negative (lower than an odds ratio of 1) and statistically significant. One possible explanation for these results could be that parents and/or students perceive any type of personalized communication from school as cause for concern, a perception that could be propagated by the common practice of teachers reaching out to parents only when there is a problem.
The Characteristics and Content of Teacher-to-Parent Messages to Parents
One distinct advantage of delivering teachers' messages to parents on their behalf is that we have a complete record of the content of these messages.
Analyzing these messages provides new insights into what teachers identified as essential information to communicate to parents and how they presented this information. We began by coding messages for characteristics we hypothesized might be mediators of the effect of this communication. First, we coded messages as "actionable" or "not-actionable" to capture whether each message provided a clear and specific prescription for something a student should stop doing, start doing, or continue doing. Second, we coded messages as referencing issues that pertained to "in class," "out of class," both, or neither and created two nonmutually exclusive indicator variables for "in class" and "out of class" messages.
We also calculated the number of words in each of their written messages.
Finally, we coded messages using a taxonomy of twelve different content types the emerged from an exploratory review of the data, where messages were allowed to be categorized under multiple content types. 2 As shown in Table 7 , of the 1,418 messages that were written by teachers and delivered to parents over the course of the experiment, 45.5 percent were actionable, 52.0 percent referenced an in-class issue and 22.2 percent referenced an out-of-class issue. The average message length was only 8.7 words but varied considerably with the shortest 10 percent of messages having three words or less and the longest 10 percent having 18 words or more. The content of messages varied considerably and was fairly evenly distributed across the twelve different content types. The most common topic was about students' classwork 24 2 Messages were coded for characteristics by three research assistants who were blind to the treatment condition. Exact agreement rates among all three pairwise combinations of raters were above 90 percent for actionable, 67 percent for in-class, and 87 percent for out of class in a subsample of sentences. Rates came to a consensus agreement about the final ratings within this subsample. Content codes were coded by a single research assistant who was blind to the treatment status.
percent) followed by participation in class (16 percent and students' overall performance (11 percent).
Comparing message characteristics and content types across treatment arms provides suggestive evidence for why improvement messages may have been marginally more effective. Improvement messages were overwhelmingly actionable, slightly longer, and were more likely to address things outside of class that parents could monitor such as making up missing assignments and studying.
Just over 84 percent of all improvement messages were actionable while only 8.5
percent of positive messages referenced specific actions. Improvement messages were also 18 percentage points more likely to be about an out-of-class issue compared to positive messages, although there was no difference in the frequency of references to in-class issues across treatment arms. Improvement messages were also two words longer on average than positive messages.
Important differences in the content of message types are also revealed in Table 7 . Positive messages were approximately 14 percentage points more likely to focus on broad topics such as students' overall performance and their classwork. Teachers were also more likely to mention students' behavior in class in a positive context. In contrast, improvement messages were focused more on specifics. They were 16 percentage points more likely to be about studying, 11
percentage points more likely to be about a students' focus in class, and six percentage points more likely to be about missing assignments.
Moderators
We extend our primary analyses above to explore whether there is any evidence that teacher-to-parent communication was particularly beneficial or ineffectual with subgroups of students. We accomplish this by refitting model 1 to include the main effect of a given student characteristics and its interaction with the pooled treatment indicator, and report the results in Table 8 . We select a parsimonious set of student characteristics with which to conduct these analyses including indicators for males, 9 th graders, African-Americans, Hispanics, students eligible for free or reduced prince lunch, limited English proficient students, and the number of courses a student had failed in the previous academic year. We find no statistically significant moderation effects across all our student characteristic measures suggesting that the intervention benefitted a diverse range of students. However, one point estimate of considerable size is worth noting.
We estimate the treatment effect for limited English proficient students was a 21
percentage point increase in the probability of earning course credit compared to only a 5 percentage points increase for non-LEP students (p=.162). These results suggest that our efforts to translate messages for parents who did not speak
English may have had a particularly large effect on students who were also still mastering the English language themselves.
Discussion & Conclusion
Providing parents on a weekly basis with a one-sentence message from teachers about their children's schoolwork increases students' academic success.
This teacher-to-parent communication empowered parents to support students' efforts to earn course credit towards graduation -increasing the probability that students passed a course by 6.5 percentage points during a credit recovery program. This is a 41 percent reduction in the fraction of students who failed to earn course credit. For participating students, these course credits could be the difference between being on-track or off-track to graduate from high school. In the process of increasing student passing rates, this intervention improved student attendance, and shaped outside-of-school parent-student conversations.
Our findings further suggest that these effects operated through an increase in the effectiveness of parent-child interactions rather than a substantial increase in the frequency of these interactions. In particular, messages emphasizing what children need to improve produced the largest effects although we do not have the power to confirm that messages emphasizing what children are doing well were not equally effective. We do not interpret these suggestive results as implying that teachers should exclusively communicate improvement information to parents. In practice, when teachers communicate directly with parents they can incorporate both positive and improvement information into their messages. These findings underscore the importance of incorporating actionable, improvement information because this information enhances the productivity of parent-child interactions.
While the intervention increased student success in school, it resulted in at least two counterintuitive effects on their beliefs. First, students in the treatment conditions judged their own school performance as substantially lower than that of those in the control group -despite actually performing better than those in the control group. Second, teachers reported weaker relationships with students in the treatment groups than in the control group. Taken together, these findings suggest that while the increased parental involvement improved students' likelihood of earning course credits, it also produced psychological and social externalities. This is consistent with other research showing that increasing teacher communication with parents causes high school students to misbehave less in class, but can also make them less willing to participate in class at all There is still much to learn about the content, delivery method and frequency of messages that elicit meaningful parental investment and involvement in their children's academic work. Future research would benefit from studies with even greater treatment intensity and a larger sample size than the present study. This would allow for more nuanced explorations of the moderators and mechanisms of effective teacher-to-parent communication. To this end, we attempted to increase the precision of our own estimates by replicating this study in partnership with the same credit recovery program the following year.
Unfortunately, that follow-up study was undermined by the success of the study reported in this manuscript. As a result of telling the program's leadership and 3 $40 an hour * 1/2 an hour for one message each for 15 students in each of two classes * 4 weeks * 29 teachers 4 (5 people * 4 hour per day * 2 days per week * 4 weeks) + (2 hours per week collecting sentences * 4 weeks) = 168 hours 5 $2,320 +$2, 530 / 367 student-courses in the treatment group. 6 6.5 percentage point average treatment * 367 treated student-courses teachers about the findings reported here, they implemented a new regime of proactive outreach to parents of students who were at risk of failing their courses at any point during the credit recovery program. This led to parents in the control group being contacted directly by teachers at an extremely high rate -a positive outcome for students, but one that largely eliminated our treatment-control contrast (See Supplemental Online Materials). Notes: P-value are derived from regressions of a given student characteristic on an indicator for pooled treatment with robust standard errors. Eighth grade raw test scores are available for a reduced sample in English language arts (positive=117, improvement=98, control=109) and mathematics (positive=119, improvement=101, control=112). Joint F-tests are conducted in the full sample of students who attended district schools when omiting 8th grade test scores as well in the reduced sample of students with eighth grade test scores. Ninth grade is omitted as the reference category for grade when conducting joint F-tests. Notes: All regression models include the main effect of a given student characteristc as well as indicators for randomization blocks. Standard errors are clustered at the student-level.
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